The disputed relation between recent alcohol consumption and stroke was examined in a community case control study. One hundred and twenty five incident first time stroke patients and 198 controls, aged 35 to 74 years, were recruited over two years from a general practice population. The age and sex adjusted relative risks for stroke by recent weekly "drinks" of alcohol were; 0-1-0 (reference), 1 to 14-0'57, 15 
and in revised form 23 October 1992 Accepted 2 November 1992 There is at present no consensus on the nature of the relation between recent alcohol consumption and stroke.'-3 Reports from a series of case control studies have indicated an increased risk of stroke among recent heavy drinkers.49 These studies have been criticised for inappropriate selection of controls and have not always employed standardised assessment of cases and controls.'01' Two recent case control studies using standardised assessments have failed to confirm that heavy alcohol consumption is an important risk factor for stroke."l-"3 These studies, however, were entirely hospital based, leaving concern about the possible influence on the results of selection factors for hospital attendance.
Several, but not all, studies have indicated that alcohol consumption is a risk factor for cerebral haemorrhage.14-'9 Cohort studies have also suggested that alcohol has either a beneficial or little effect on the risks of cerebral infarction. 14161819 It was, however, not always possible to confirm subtype diagnosis with CT in these studies.
Evidence has recently been presented suggesting a protective effect of light and moderate alcohol consumption on the risk of coronary heart disease.202' The possibility that exercise may confound the relation was raised in correspondence but was surprisingly not addressed in a letter of reply from the original authors. 22 23 To address the above issues a community based case control stroke study was conducted, using standardised methods of assessment of a range of variables related to lifestyle. Body fat Harpenden skinfold calipers were used to measure subscapular skinfold thickness using standard methods.26 Two records for each subject were made and the mean calculated.
Standing height was measured, where possible, by standard methods26 using a portable stadiometer. Lying height was measured in all stroke patients admitted to hospital. A simple regression equation, which related standing and lying height among stroke patients who could stand, enabled standing height to be estimated for those unable to stand. All subjects, when possible, were weighed in light clothing using portable scales with an electronic display. Body mass index was calculated as weight in kilograms/(height in metres)2. Subjects were asked; "What is the most you have ever weighed?" The response was converted into kilograms and combined with measured/derived standing height to provide maximum reported body mass index. Measured/derived standing height was combined with the maximum recorded weight, if a record was available, in the general practice or hospital notes to provide maximum recorded body mass index. Sex specific interquartile ranges among control subjects were established for all measures of body fat.
Other potential risk factors Subjects were grouped into four serial 10-year age groups for analysis. Sex and race (black, white, Asian, or other) were recorded for each individual. Questionnaire responses were used to assess social class (manual/non-manual), cigarette smoking history (never, former, current), dietary saturated fat (four levels), and perceived health status (good, average, poor). Whether or not there was a history of the following was similarly determined; vigorous exercise in the past month, walking more than 1 mile in the past month, vigorous exercise between 15 and 25 years of age, cardiac ischaemia, hypertension, diabetes mellitus, and familial stroke.
STATISTICAL ANALYSIS
An epidemiological computer software package (EGRET) was used to analyse the data.27 This program used methods described by Breslow and Day28 to calculate odds ratios (relative risks), their 95% confidence intervals, and tests for trend in the odds ratios. Mantel-Haentzel methods were used to provide an estimate of the odds ratio after adjustment for one or two other variables. Adjustment for several variables was made by use of the multiple logistic regression model. Regression models were all fitted using exposure levels of a given risk factor as discrete (factored) variables.
Results
One hundred and thirty seven stroke patients with their first event were identified, 12 were excluded (seven died before assessment), leaving 125 cases for analysis (response rate 100%). Almost half of the stroke patients were initially managed at a venue other than Dudley Road Hospital, 34% remaining at 
REPRODUCIBII=Y OF REPORTED ALCOHOL CONSUMPTION
Comparison of questionnaire responses and previous medical records in both cases (n = 76) and controls (n = 86) revealed alcohol consumption was within the same category on both assessments in 62% of cases/controls combined. Cases tended to be more consistent than controls in reporting heavy alcohol consumption.
ALCOHOL AND POTENTIAL CONFOUNDING CHARACTERISTICS
Among the control population cigarette smoking was positively associated with alcohol consumption (trend in odds ratio p < 0-001). Non-drinkers, compared with light and moderate drinkers, tended to be (i) in the upper quartile of maximum reported (p < 0Q001) and maximum recorded (p < 0.01) body mass index, (ii) not recent walkers (p < 0 05), and (iii) not vigorously active aged 15 to 25 years (p < 0 01). These trends were seen in both sexes. Similar (non-significant) trends were seen for body mass index, subscapular skinfold, and recent vigorous exercise. A non-significant association of heavy drinking and high dietary saturated fat was also noted.
ALCOHOL CONSUMPTION AND STROKE
The age and sex adjusted odds ratios relating alcohol and overall stroke suggest little adverse effect of heavy drinking but a protective effect of light/moderate alcohol consumption (fig 1) . To assess any influence of possible confounding variables on the relation, adjusted odds ratios were computed for all the variables listed in the methods. None of these adjustments had an appreciable effect on the odds ratio for heavy drinking. The apparent protective effect of light/moderate drinking was attenuated by adjustment for age group, measures of overweight, and all the indicators of inactivity. After multiple adjustment of the odds ratios by potential risk factors related to alcohol, no effect of any level of alcohol consumption on stroke risk could be detected (fig 1) . When the relation was analysed separately by-sex, similar patterns were seen (table) . Iultiple risk factor adjustment produced an attenuation of the apparent protective effect of light drinking in both men and women (results not presented). As previous workers have reported an adverse effect of heavy alcohol consumption in both younger stroke patients46 and among those without a history of cardiovascular disease29 the alcohol/stroke relation was examined separately by age group and in those with and without a history of hypertension or ischaemic heart disease (table). In neither assessment was any consistent difference noted.
The age and sex adjusted odds ratios of alcohol consumption during the 48 hours before either stroke onset or the interview (controls) were not perceptibly different from that seen with the seven day alcohol history; 0-1 0, 1-4 drinks-0-48, 5-8 drinks-0 95, and > 8 drinks-120.
A history of excessive alcohol consumption appears to have little effect on the risk of stroke; age and sex adjusted odds ratio-0'83 (95% confidence interval 0 33 to 1-35).
To examine the possibility that surrogate responses could be distorting the results, an analysis was performed which included only those cases (n = 95) and controls (n = 196) who answered the questionnaire themselves. The age and sex adjusted odds ratios for weekly alcohol consumption were similar to the full analysis; nil-I 0, light-064, moderate-061, and heavy-087. Because stroke patients seemed to be reporting heavy alcohol consumption with a similar frequency to controls, a check was made towards the end of the study that heavy drinking stroke cases were not being misclassified as moderate/light/non-drinkers. In a sequential series of 18 stroke patients a blood ethanol level was measured at presentation (West Midlands Toxicology Laboratory). Only two of the 18 revealed any ethanol in the blood-in both patients but no others was a 24 hour history of substantial alcohol consumption reported ( > six drinks).
Results for proved cerebral infarction (n = 81) were similar to those for all stroke cases (fig 2) .
Discussion
The results of this project do not studies which have indicated a protective effect of light drinking for coronary heart disease.20 21 The observed associations in this population indicate that both lifelong exercise and body fat patterns are likely to confound any relation of alcohol consumption with cardiovascular disease. Studies which fail to address these interrelationships would appear hard to interpret.
